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Prospects in the Application of Direct-Current Transmission
in the USSR (O perspektivakh primeneniya elektroperedach
postoyannogo toka v Sovetskom Soyuze)

PERIODICAL: Elektrichestvo, 1958,Nr 9, pp 7o - 75 (USSR)

ABSTRACT: This is a comment on the article by N.M.Mel'gunov in
Elektrichestvo, 1957, Nr 2. 1) The point is stressed that
no consideration has been taken of the prospects offered
by atomic power engineering, not even in a general form.
There is, however, reason to believe that at the moment
where d.c. transmission has matured as to be of importance
for industry atomic energy power generation will have
sufficiently developed. 2) On iarch 11, 1958, the General
Assembly convened of the members of the Pervichnaya or ani-
Card 1/5 sat siya NPTOEP Nauchno-issledovatel'skogo instituta postoyannogo
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Prospects in the aApplication of Direct-Current SDV/105—25-9-?7/34
Transmission in the USSR

toka (Sub-Section of the NTOEP at the Scientific Research
Institute of Direct Current). This meeting featured a
discussion of the commentaries to the article by Mel'gunov
in Elektrichestvo, 1957, lr 2. It was attended by the
leading scientific collaborators of tne Institute of
Direct Current, representatives of the Leningradskaya
laboratoriya Energeticheskogo instituta AN SSSR (Leningrad
Laboratory at the Institute of Power Engineering, AS USSR)
of the Leningradskiy politekhnicheskiy institut (Leningrad
Polytecnnical Institute), of the Teploelektroproyekt, ci the
Gidroproyekt etc. The note presented by Mel'gunov as item 3
in this paper was read and discussed. The draft for thne
decision to be adopted which was prepared by N.li.Shchedrin,
Ye.S.Groys, V.I.Yemel'yanov, V.M.Kvyatkovskiy, N.M.kel'sunov
and A.M.Reyder was also debated. V.M. Kvyatkovekiy,« - -
A.K.Gertsik, M4.V.Kostenko, H.A.Shipulina (a womun), P.G.
Sorokin, V.I.Yemel'!yanov, I.F.Polovoy, Ya.S. Tatevosyan, V.V.
Bolotov and N.D.Leshukov took part in the detzte. The
decision was approved unanimously. Its outstanding points
Card 2/5 are: D.c.transmission should be mazinly applied in the transmission
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Prospects in the Application of Direct-Current S0V/105-58-93-17/34
Transmission in the USSR

of great energies across wide distances, as such a
transmission is more economical than others. D.c.trans-
mission is the most economical as compared to railroad
transportation of fuel and to other systems of power
transmission, whereas an alternating current transmission
is almost beaten in the competition with railroad coal
transportation. D.c.transmissions operating at + 600-700 kY
will be realized in the near future and are capable of
transmitting as much as 30 billion of kWh per year through
one line. One kWh transmitted across s distance of about
2500 1m will cost abgut 0,9 - 0,6 kopecks. Hence it will
be possible to exploit the energy produced by the Angara-
Yenissey cascade of power dams, that produced in the open-
face mining area in Kazakhstan, and that produced from the
non-transportable coal in the Krasnoyarsk district teo
supply the Buropean part of the Union. As in the next

15 years gas production will climb to a level of 270 - 320
billion m’ per annum it will partly be available for the
production of electric power. Calculations showed that a
d.c. transmission offers ad-antages above a gas pipeline.

card 3/5
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Prospects in the Application of Direct-Current S0V/105-58-9-17/34
Transmission in the USSR

The economy of a d.c. transmission increases with the
distance covered as compared to that of alternating
current transmission. When the costs of d.c. tranemissicns
with good prospects are to be calculated it is not
advigable to proceed from the data provided by the Stalin-
grad Power Station - Donbass project. There is no reason to
doubt the possibility of building d.c.transmission lines
with interspaced substations. Tests carried out on the
line Kashira-Moscow with d.c. contactors (developed in
the LPI, the Plant "Electric Apparatus and the NIIPT) sub-
stantiate the possibility of switching off d.c.power in
high tension-lines, In d.c.transmission the system for
the control of the unified power systems can be considerably
' simplifipd and the individual systems require no syn-
' chronizing. There are 2 tables and 3 references, 3 of
3 which are Soviet.

card 4/5
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Tsuwkernik, L. V., Candidate of SOv/105-59~1-4/29

Technical Sc 8

General Theory of Stebility by Lyapunov and Problems
of Power System Stability (Obshchaya teoriya ustoychivosti
Lyapunova i voprosy ustoychivosti energeticheskikh sistem)

Elektrichestvo, 1959, Nr 1, pp 13-17 (USSR)

Aleksandr Mikhaylovich Lyapunov (1857-1918) formulated the
terms of "stability® and "lability" and created a theory of
stability that is quite accurate in a mathematical respect.
He established scientifically the '"theory of small
oscillations” used to examine the stability, and clarified
the admissible limits for using the same. Lyapunov's idea
was further developed by a number of Soviet scientists:
Andronov, Bulgakov, Bogolyubov, Bautin, Duboshin, Yerugin,
Letov, Lur'yr, Halkin, Moiseyev, Neymark, Tsypkin, Chetayev,
and others. - The definitions introduced by Lyapunov are
presented here in short. The further development of
Lyapunov's theory of stability by Yerugin,; Malkin and
Duboshin, as well as by Chetayev, Malkin, and Duboshin in
three different directions had a great importance,
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General Theory of Stability by Lyapunov an¢ SOV/105-59-1-4/29'
Problemsof Power System Stability

particularly in connection with the working out of the theory
of "technical” stability (Ref 3). The latter is based on the
assumption of finite deviation values and a finite time
interval in the stability examination, and considers also the
presence of external exciting forces. The problem of stability
of axternating-current power systems consists in the following:
1) Guarantee of a synchronous rotation of rotors of main syn-
chronous machines, and guarantee of the stability of the
electromagnetic conversion process and energy transmission in
a not excited operation method of the system; 2) guarantze of
a transition to a new stabilizing operation method with
arbitrary normal and given disturbing (damage) excitations. -
In its first opart, the problem belongs to stability "on a small
scale", and in its second part to gtability "on a large scale",
and correspondc to the general wrobled of stabllity
of motion as it was solved by Lyapunov. The cleser study of
the problem, and the great importance of automatic control of
the excitation of synchronous machines to increase the
stability of power systems, which was established by a series
Card 2/4 of examinations and tests in operation, led to a necessity of
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General Theory of Stability by Lyapunov and S0V/105-59-1-4/29
Problems of Power System Stability

further developing the theory of electromagnetic transition
processes in synchronous machines and the dynamics of their
parallel work. In the USSR alone, about 300 investigations
were dedicated to this problem. V. A. Venikov (Ref 6) gave a
general survey of them. - The paper by Gorev (Ref 5) is
pointed out, and the paper by Kron (Ref 11) is criticized.
The latter does not correspond to usual ideas of exact
argumentations and calculating methods. - In connection with
applying the method of first approximation by Lyspunov to
analyze the stability of complicated power systems, the question
of admissibility of substitution of an ideally synmetrical
group of synchronous machines by an equivalent one arose. In
examining the stability of machine motion under consideration
of the symmetry in each group, theé coordinates marking the
following two kinds of motion must be chosen as independent
variables: 1) Motion of any machine of a group with respect to
the independent axis (including the motion with respect to
any machine of another group); 2) Motion of any machine of
each group with respect to any machine of the same group. 1t
Card 3/4 is shown thet in ceaese 1) the gtability can be anelyzed for a
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General Theory of Stability by Lyapunov and SOV/105-59-1-4/29
Problems of Power System Stability

SUBMITTED:
Card 4/4

substitution scheme in which all groups are represented by
equivalent machines and the equations correaponding to them,
whereas in case 2) the stability is to be analyzed for a
complete electric substitution scheme of the system and for
the corresponding equation of the relative motion of two
machines of a symmetrical group. - Reference is made to the
detmiled analytic examinationof the problam of stability of
synchronous machines, published in 1932, by N. l. Krylov and
H. N, Bogolyubov (Ref 4), and the necessary and sufficient
conditions obtained there for Lyepuncv atability.

The paper by Yanko-Trinitskiy (Ref 9) reports on the
possibility of applying the direcct method by Lyapunov.
Experience shows that the calculating technique offers extensive
and not much used possibilities for the solution of examples
which formerly seemed impossible, on the basis of general
theory and methods by Lyapunov. There are 11 references, 10
of which are Soviet.

July 5, 1958
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AUTHOR:  Tsukernik, L.V. (Kiyev) SOvV/24-59-4-4/33

TITLE: Stability of a Coupled Automatic-control System With
Symmetry Within Groups of Units a

PERIODICAL: Izvestiya Akademii naulk SSSR, Otdeleniye tekhnicheskikh
nauk, Energetika i avtomatika, 1959, Nr &, pp 23-32 (USSR)

ABSTRACT: The system envisaged is a powver grid, in which the various
generating stations are coupled via the grid and each
station has only one type of -generator. The controls may
be of several types, €.&. speed controls on the primary
sources, excitation control on the gencrators, self-
regulating synchronous compensators, etc. The equations
of the perturbed motion are E® (1L); the matrix structures
of the coefficients in Eg (1) are given by Eas (2). Table 1
explains the symbols; the lines in the table read, in
order: DMatrix coluumns for the coordinates; Operator
matrices for groups of identical objects; Elements of
operator matrices; Subscrips indicating the objects within
a group; Parameters controlled within the group;
Subscripts to parameters belonging to the objects

Cardl/4k secparately; Subscripts to parameters common to a group;
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Groups of Units

Transfer functions of open-loop regulator circuits;
Subscripts denoting the actions of the operator matrices
on the various coordinates.

The section down to Eags (3) consists of some general
remarks on the properties of matrices and of matrix
representations. Eq (3) is a condition to be satisfied
for the motion of a group; this condition, used with

Eqs (1), gives Egs (k) (in algebraic form). Egq (5) gives
an example of the forms taken by the terms in Egs (4). \/
Eq (5') is an extra condition arising from the fact that
all the units within a group are identicals Eq (6) gives
a condition on the main determinant of Egs (4). Eqgs (7)
relate to the relative motion of two units within a group;
under these conditions the elements of matrix W, which
relates to automatic controls on parameters common to the
group, must all vanish, so we got Eqs (8) and (9). Egq (10)
is a condition on the main determinant of Eqs (8); it is
the condition for the relative motion to be stable.
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Groups of Units

Then, Bgs (6) and (10) talken together give the conditions
for stability in the coupled system as a whole. Egq (11)
gives the structure of the determinant to Egs (1). The
order of Egs (11) is given by Eq (11'); the properties
of determinants are used to give Egs 02).

The next section consists of a few general remarks about
the elements appearing in Egs (12); the result is that
the characteristic equation can be put as Egs (13).

Eq (14) is a particular case in which all groups have
the same number of objects and Eq (15) is further
restricted to the case in which the relations between
identical groups are the same.

Finally, two examples are considered. In the first
(Figure 1), the specd and excitation are controlled in
one group, while the speed and frequency are controlled
in another; the resulting equations are (16) and (17)
(before and after transformation). Ia the second
(Figure 2), there is no automatic exci :ation control and
electromagnetic transients in the machines are neglected.
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the equations are (18)

: and (19), res i
are 2 figures and 5 Soviet refex,'enceg?(:tlvelyu
SUBMITTED: December 18, 1958
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TSUEKERNIK, L.V.

e
Motrix algorithms of the characteristic equations for the
1imited analysis of stahility in a complex pewer systsem, Hauch,
dokl.vys.shkoly; energ. no.l:17-28 '59, (MIBRA 12:5)

1. Rekomandovana Insbitutom olektrotekhnikl AN USSR. N
(Erectric network analyzers)
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TSUKERNIK, L.V.,kand.tekhn.nauk
R AN e ik
. Idapunov's general theory of stability and stab}lif{ problems N
: ? power systems. Elektrichestve =nz.1:13-17 Ja "Z7,
=P 7 (MIRA 12:5) §
(Stanility)
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NESTERENKO, A.D., otv.red,; IEBEDEV, S,A,, akademik, red.; TETEL'BAUK,
S.1., rod.[deceased]; TSUKERNIX, L,V., kand.tekhn.nsuk, red.;
MILYAEKH, AH,, kand,tekhn.nauk, red,; KHRUSHCHOVA, Ye.V., kand.
tekhn.nauk, red.; KISINA, I,, red.izd-va; YEFIMOVA, M.l., tekhn.red.

{Problems in magnetic measurements] Voprosy magnitnykh izme-
renili., Kiev' 1959. 117 Pe (“m 12:8)

1. Akademiya nauk USSR, Kiyev, Institut elektrotekhnilkdi,
2. Chlen-korrespondent AN USSR (for Nesterenko, Tetel'baum).
(Magnetic measurements)
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. Akademiys neuk Ukrainskoy SER. Institut elektrotekhniki.
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HASE I BOOK EXPLOITATION sov/2497

Voprosy ustoychivosti 1 avtomatiki energeticheskikh sistem (Problems in
.Stability and Automation of Power Systems) Kiyev, Izd-vo AN UkrSER, 1959.
186 p. (Series: Its: Sbormik trudov, vyp. 16) Errata slip inserted.

4,000 coples printed.

Ed. of Publishing House: T. K. Remernik; Tech. Ed.: N. P. Rakhlinsa;
Editoriel Board: A. D. Nesterenko, Corresponding Member, Ukrainian SSR
Academy of Sciences (Resp. ed.), S. A. Lebedev, Academician, s. I.
Tetel'baum, Corresponding Memoer, Ukrainian SSR Academy of Sciences, A. N.
Milyekh, Doctor of Pechnical Sciences, Ye. V. Khrushcheva, Candidate of
Technical Sciences, and L. V. Tsukernik.

PURPOSE: This collection of articles was published in line with a directive of the
scientific council of the Electrical Engineering Thstitute , Academy of Sciences,
UkrSSR. It is intended for scientific engineering and technical personnel con-
cerned with problems of stability and automatic control of power systems.

card 16
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" Problems in Stability and Automation (Comt.) sov/2u97

COVERAGE: The authors analyze static stability of a complex power system,
' takiag into account automatic comtrol and load characteristics. They discuss
transients in a compensated network during short-circuiting to ground and de-
scribe netloads - of calculating tranaients- in current tramsformers. They also
consider basic features of calculating current trapsformers with megnetizing
and discuss linear theory of magnetic amplifiers as well as new types of fre-
quency relférs emd frequency measuring devices. Ne perscnalities are mentiomed.
References appear at the end of each article.

TABLE OF CONTENTS:

Foreword

W. Characteristics of Lyapunov's Theory of Stability and
Problems ability of Power Systems 5
The author presents & brief review of studies on the theory of stability

of power systems and shows the importance of Lyapunov's work on the
general theory of stebility. There are, 35 references, all Soviet (includ-
ing 2 translations).

Tsukernik, L.V. Aﬂalysis of a Matrix of Equation Coefficients for a .
Disturbed Motion of a Complex Power System and Determination of the Order of
& Characteristic Equation 21

card 2/6
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Problems in Stability and Autcmation (Cont.) Sov/2497

The author obtains equations of disturbed motion of a canplex power system,
taking into account complex-load characteristics. He analyzes the matrix

of equaticn coefficients and obtains operational expressions showing the effect
of all branches of a power system on each individual branch. He also derives
a formule for determining the order of & characteristic equation of a system.
There are !} references, all Soviet.

Sirata, I.M. Transients in a Compensated Network During Short-circuiting to
Ground. ) 55
The suthor analyzes equivelent circuits of & complex compensated network

and shows that transients during short-circuiting to ground may be cal-
culated with the aid of an approximate simple equivalent circuit contain-
ing L, ¢ e.nd-g_qi'iﬂealso discusses the effect of transient currents on the
behavior ot varicus types of relays and protection systems sgainst short-
circulting to-ground. He shows that the use of & polarized or permanent-
magnet moving-coil relays operating on capacitance-current surges is possible
only when felay spéed is increased. There are 8 references: 7T Soviet and

1 English.'

Card l3/6
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Problems in Stebility and Automation (Cont.) sov/a497

Kachanove, N.A., and V.N. Shestopalov. Short-time Unloading of a Receiving Power
System as a Means of Increasing Stability 7 '
'The authors discuss short-time unloading of a recei¥ing povwer system
vith automatic reclosing for increasing system stability. They briefly
describe the comstruction and results of testing of a cambined frequency
relsy which may serve as a starting mechanism for short-time unloading.
There are 3 references: 2 Soviet and 1 English.

Sirota, I.M. Methods of Calculating Trensients in Current Transformers 87
The author presents a general analyslis of a transient process and
discusses a new and sufficiently accurate method of calculating
transients. The method takes into account nonlinearity of magnetic
characteristied of current-transformer core and inductance of a
secondary-circuit load for any initial conditions. The author uses a
method of so-called specific quanities as an auxiliary method of procedure
and calculates transients with the aid of magnetization curves for iron
for successive intervals of 0.25-0.50 periods. There are 13 references:
9 Soviet, 3 English and 1 German

Kubyshin, BcYe. Problems of & Linear Theory of Magnetic Amplifiers _ 13
The author shows that a masgnetic amplifier should be considered as a-
current or voltsge generator controlled with d-c, a-c¢ or pulse currents
or voltages with a frequency lower than that of the megnetizing current.

Card 1}/5
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Problems in Stability and Automation (Cont.) sov /2497

He discusses equivalent circuits of magnetic amplifiers and derives
expressions for smplifier parsmeters. There are 7 references, all Soviet
({nciuding 1 trenslation).

Kostyuk, O.M. Current. transformers with D-C Magnetization and Basic Aspects

of Calculating Trens formers "Used in Circuits for Autamatic Field Regulation

of Synchronous Generators 135
The author discusses a graphic-analytical d-c magnetization used in
circuits for autometic field regulation of synchronous machines. There
are 8 veferences: 6 Soviet, 1 English and 1 German.

CIRCUITS, DEVICES ARD EXAMPLES OF CALCULATIONS 153

Kachanova, N.A. and L.V.,Tsukérnik. Analysis of Static Stability of a
Long-distance Transmission Line, Taking Into Account Camplex Load
Characteristics 153
The authors study the effect of voltage and frequency static character-
jstics of & complex losd as well as the effect of dynamic characteristics
of an equivalent induction motor on the stability of a long-distance
power transmission line. They conclude that the dependence of load

card 5/¢
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Problems in Stability and Automation (Cont,) sov/2497

conductance on voltage 18 the major factor affecting stability. There are
6 references, all Soviet,

Shestopalov, V.N, Device for Measuring Frequency 164
The author cllscm_sses an electranic device for frequency measurement by

in computers. The duration is determined with the aid of a vacuum-

tube generator stabilized by means of g tuning-fork electromechanicgl )
frequency transducer, Measurements obtained with the aid of the device '
are sufficiently accurate in the wide range of radio frequencies. There

is 1 Soviet reference, )

Kubyshin, B.Ye. Method of Calculating Magnetic Amplifiers on the Linear

Theory. 174
The author considers methods of selecting operating conditions for
amplifiers and determing coefficients required in calculations. He
presents a nmumerical exsmple of calculating a magnetic amplifier for
centactless power comutation. There is 1 Soviet reference.

AVATIABIE: Library of Congress

JP/gmp
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if low-voltage electrical machines.
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heat resistance of the ingulation
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Blektre (MIRA 18: 6)

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757210006-2"



S B LI R L i

A C— — LT

"APEB VED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757210006-2

IR SRLATENIE R

N i-
R |

S0V/110-58-7-2/21

AUTHOR: Siorik, N.S., Engineer, Kholopova, Z.l., Engineer,
and Tsulernik, S.V., Engineer.

TITLE: On the nature of Yoisture absorption by continuous
wica foil insulation of high-voltage maclines
(0 kharaltere uvlazhneniya nepreryvnoy rikalentnoy
izolyatsii vysokovol-'tnykh nashin)

PERIODICAL: Vestnit Elel:tropromyshlennosti, 1958, Fr 7 Tp 6-12 ‘USSR

ABSTRACT: It is important to know whether high-voltage clec-
tricel mochines may be connected up without Tirst
drying-out. The answer to this question depends
on the design of the windings, their insulation znd
degree oi dampness. The following factors should
be talen into account: the condition of the slot
insulation and the end-windings; the rossibility
of brealk-down of insulation at joints and virding
clawps with flash-over to the frame; the possibi-

Card 1/6 1ity that intersive drying may damage the ipsulation.
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On the naturc of moisturc absorption by continuous
mica foil insulation of high-voltage r2chines

This article is concerned only with high-voltage
machines with coil-type windings having cortinuous
mice foil compound-impregnated insulation for
voltages up to 6.6 1V. Tosts made at the Khatlkov
Electro-mechanical works show that the electrical
properties of this kind of insulation remain good
even after jprolonged exposure to moisture. DBreak-

down voltage data for daup and dry 6-kV insulation
of this type is given in Table 1, which shows that
exposure for 20 days to & relative humidity of 95 -
98& at 20°C reduces the brealk-down voltage by only
3,4% and 40 days exposure reduces it by 3.7%.
Immersion in water for 20% days reduced the breal-
down voltage by 43% but the insulation was still

Card 2/6
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On the nature of moisture absorption by continuous nica foil irsulation
5T high-voltage machines

suitable for operation. Models were made up to
determine the depth of water-penetrati~n into mica-
foil compound impregnated insulation. The amount of
water absorbed on exposure was determined and the results
are given in Fig. 2. It will be secn that the moisture
absorption was much greater when the insulation was finished
with an external covering of cotton tape, which, indeed,
absorbed most of the moisture. The total quantity of moisture
absorbed, the amount absorbed by the surface tape and the
amount absorbed by the mica insulation are shown in Fig. 3. It
will be seen that what little moisture is absorbed by the
micafoil is mostly held in the outside layers. There
is at present no satisfactory method of assessing the
‘ dampness of the insulation of electrical machines.
: Insulation-resistance measurements are comiuonly used
for this purpose, but they cannot distinguish between
surface- and volume-resistance and, therefore, cannot
reveal whether moisture has penetrated deeply into
Card 3/6 the insulation. Data about changes in these two
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S0V/110-58-7-2/21
On the nature of moisture absorption by continuous mica foil insulation
of high-voltage machines !

resistances and in the total insulation resistance
of 6-kV windings after exposure in a humidity chamber
are given in Fig. 5. It will be secen that the surface
: rosistance falls much more than the volume resistance
- and determines the insulation resistance figures for
' fhe machine. The main electrical characteristics of
the insulation of the joints and winding clamps in the
dry and the damp condition are given in Table 2.
Specific values of surface- and volume-resistivity for
danp high-voltage micafoil compound-impregnated
insulation are given in Fig. 6, vhich also includes for
cowparison corresponding data for varnished cloth
insulation. It is shown now reliance on insulation
resistance measurements may lead to false conclusions
about the degree of dampness of insulation. It 1is

1)
Card %/6 .ometimes recommended tc base assessments on the ratio
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mica foil insulation of high-voltage mzchines

of the insulation resistance 60 secs after tho aprlication

of voltage to that after 15 secs.

This method 1s also

unsatisfactory. In deciding vhether a machine can be
connected-up without drying, the important factor is the
characteristics of the insulation of joints and wirding
clamps, including the possibility of surface flashover

of this insulation.

This cuestion was studied by making

surface-resistance and flashover tests on wet micafoil
conpounded 6-kV insulction treated with grey enanel. The
tests were made on sections that had been in water for

2 and 25 days.
results are discussed.

The results are given in Table 3 and the
It is concluded that there is no

rislk of surface flashover of insulation that has been
immersed in water when double the vorking voltage (about
8 xV) is applied provided that the distance between the

electrodes is greater than

Card 5/6

in practice.
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On the nature of moisture absorption by continuous S0V/110/59-7-2/21
mica foil insulation of high-voltage machines
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considered that to connect-up without preliminary
drying-out is pernissible in electrical machines of
rated voltage up to 6.6 %V having stator coil windings
insulated vith compound-impregnated continuous micafoil
ipnsulation. This applies to machines which have been in
a works or in stores or under normal transport conditions,
and supposes that che machines nave not been left
unpacked out of doors for a long time and have not been
in water. Before applying voltage the total insulation
resistance of the cold stator winding should be checked
and should not be less than 50 megohms. Load should be
applied pradually at rirst. There are 3 tables and 6
figures.

1. Insulation (Electric)--Absorptive properties 2. Electric
machinery--Insulation

CIA-RDP86-00513R001757210006-2"
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“TITLE:

,

v,

slektricheskoy prochnosti izo
! " nykh elektricheskikh mashink

PERIODICAL: Vestnik Promyahlennoati, 1958,

ABSTRACT: The electric strength
sinusoidal voltage whi
The preaent article re
continuous mica-tape compo

breakdown voltage of coils has been given as
lation of reduced thickness) and the minimum

The great difference betwean the maximum

value relating to insu
voltage to 22 - 23 kV.

and minimum values gshould be noted.
breakdown voltages of coil insulati
scatter of results, though wide,

on the non-uniformity of the insu
As usual in cases 0
depends on the size of the electrodes.
breakdown of compound—impregn&ted mica~—

gtator windings are given in Fig.2.
tant electrode area by & formula which

application.

Card
values re-calculated to a cons
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Skorik, N.S. (Dngineer), Kholopova,

On the electric strength of stator winding

insulation on high voltage electrical machines.
lyatsii obmotok stator2 vysokovol

of machine insulation is
ch causes breakdown when applied for one minute.
fers only to 6 and 6.6 kV machines with

und-impregnated insulation.

on are given in Fig.l.
is normally distributed and depends
lating material and its method of

£ this kind, the breakdown voltage
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Z.1. (Engineer) & Tsukernik, S.V.

Engineer}.

(K voprosu

No.2, pp.T-12. (ussg)
defined as the r.m.s.

The mean
30 - 42 kV (the lower

Curves of the distribution of
The

Curves of the probability of
tape insulation of 8 - 6.6 kV
The dotted curves relate to
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On the electric strength of stator winding insulation on high voltage
electrical machines.

is given. Because of the electrode area effect, the breakdown

voltage for windings as a whole will be lower than that of individual
coils; curves displaying this effect are given in Fig.3. The results
confirm that the test voltages in the standard POET-183-55 for the
insulation of 6-8.6 kV are correctly chosen and correspond to the
actual insulation level. The disadvantages of using higher test voltages
during manufacture are explained: machines made to the present test
voltage level have proved reliable. The use of voltage tests for
maintenance purposes is then discussed at length. The level of test
voltage that can be considerednon-destructive to the insulation is
congidered. Data about the probability of breakdown of new mica-tape,
compound—impregnated insulation which has not been subjected to
preliminary high-voltage testing are given in Fig.4. These curves

are derived from tests on 160 coils made with reduced insulation in
order to get a reasonable number of breakdowns. The results show that
when the breakdown voltage level is high, compared with the value of
the frequently applied test voltage, the latter makes little difference
to the probability of breakdown. However, when the test voltage is
nearer to the breakdown voltage there is a considerable increase in
frequency of breakdomm. These results show that frequent application
for one minute of voltages of 13.2 and 21 kV would cause deterioration
in insulation having a breakdown voltage 1.7 - 1.8 times higher than

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757210006-2"
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On the electric strength of stater winding insulation on high voltage
.electrical machines.

the test voltage. In general, application of a voltage much over
* 1.5 times the rated voltage will cause damage. This argument
is developed at length and it is claimed that still lower
maintenance test voltages, not greater than 1.2 - 1.4 rated
voltage{-' should be used if insulation has been in service for
u long time or is in bad condition. There are 4 figures,
4 literature references (all Russian).
SUBMITTED: September, 27, 1957.

ASSOCIATION: Kh:;&%ov Electro-Mechanical Works (Khar'kovskly elektramekhanicheskiy
m .
AVAILABLE: Library of Congress.

M
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SKORIK, N.S., inzhener; TSUKERHIE#NELY., inzhener; LYSAKOVSKIY, G.I.,
kandidat tekhnicheskikh nauk; 2VEZDKIN, V.N., inzhener; IZRATELIT,
G.B., inzhener; KOZYREV, N.A., kandidat tekhnicheskikh nauk;
KULAKOVSKIY, V.B., kandidat tekhnicheskikh nauk; KABAMZIN, A.P.,

inzhener; ALEESEYEV, S.V., inzhener.

Electrical strength of stator winding insulation in 6-6. 6 xv
electric machines. Elek.eta. 27 no.4:38-51 Ap 156. (MLBA 9:8)

1. Khar'kovekly olaktromekhanicheskiy zavod (for TSukernik) ;
2. Donbassensrgo (for Lysakovskly); 3. Lenenergo (for Izrayelit);
4. LPI (for Kozyrev); 5. PSentral'naya nauchno-1ssledovatel’skaya
elektrotekhnicheskaya laboratoriya (for Kulaxovekiy); 6. Sverdlov-
energo (for Karamzin); 7. Mosenergo. (for Alekseyev).

(Electric insulators and 1nsu1ation--Teating)
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Protecting the 1hsnlation of electric mct-xéna;y.;égdingi agains
mold fungi. Vest.elektroprom. 27 no,12:59-62 o ( 10:1)
Khar' ) of elektromekhanicheskiy gavod.
L(lleo:g: iinulatorl and insulation) (Molds (Botany))
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us withp (MIRA 10:4)

Actien of meld en alectric apperat
prem, 28 ne,3:72-73 Mr '57.

1, Khar'kevskly elektremekhanicheskly zav

tric apparatus and appliances
(Bloc i (Melds (Botany))

ed.
{Plastic materials)
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TSUKERNIK, S.V.,
A. D. INMAE, Russ.

53,416, July 31, 1938.
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KHOLOPOVA, 2.I., inzh,; TSUKERNIK, S.V., inzh,

Heat resistance of windings using aluminum and copper wires
with enamel insulation besed on polyamide rescl and polyester
laquers. Flektrotekhnika 36 no.8:1-4 Ag '64.

(MIRA 17:9)
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SOV/ 49-58-11-4/18

AUTHORS: Karus, Ye. V, and Tsukernik, V. B.—

PITLE: Ultrasonic Apparatus for Determination of Physico-
Mechanical Properties of Rocks Intersected by & Bore Hole
(Ul' trazvukovaya ustanovka dlya izucheniya fiziko-
mekhanicheskikh svoystv porod, peresekayemykh skvazhinoy)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya,
1958, Nr 11, pp 1310-1322 (USSR

ABSTRACT: A prototype of the apparatus for determination of the
properties of rocks by means of gound waves was made in
1956 by the members of the Seismic Department of the
Tnstitute of Physics of the Earth, Ac.Sc., USSR.
general layout of the apparatus is shown in Fig.l.
The electric impulse produced by the genmerator 1 goes
by means of the collector 2 and the cable 3 into the
receiver placed inside the sonde &. The receiver
(of piezo—segment type) transforus the electric impulses
into mechanical vibrations which spread into the .
surrounding medium as elastic waves, The waves along the
well are registered by means of two receivers which are
placed also inside the sonde and isolated from each other.
Card 1/4 After being amplified in the amplifiers 5 and © they

A "
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Ultrasonic Apparatus for Determination of Physico-ifechanical
Properties of Rocks Intersected by a Bore Hole

are diverted into the seismoscope 7 where they can be
observed on the screen or photographed by the camera 8.
Figs. 2, % and & show the circuits of the impulse
generator, amplifier and seismoscope respectively.,

Fig.5 gives the frequency of the apparatus in units of kh.
The experimentations were carried out with the apparatus
placed inside a well drilled through the layer of upper-
jurassic growth of 700-1000 m deep. The temperature and
the electric properties of the rocks were measured and
found to be of uniform character. Phat part of the well
which was clad with metal rings produced the PPP waves
on the screen of the apparatus (Fig.6). Their veloclty
was V. = 5350 m/sec, The part witvh no cladding produced -
three Lypes of waves PFP, PSP and the third, which had
very intensive oscillations in the liquid contents of the
lower part of the well (Fig.7). Another example of
seismograms are shown for the waves PPP (Fig.8) and

PSP (Fig.9). Three series of velocity measurements were
carried out, The results are shown in Fig.10 (1-3) where
the data of two recelvers are also included, The table

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757210006-2"
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SOV/ 49-58-11-4/18

Ultrasonic Apparatus for Determination of Physico—Mechanical
Properties of Rocks Intersected by & Bore Hole

shows the accuracy of the measurements as calculated

from expressions (1) and (2). The character and frequency
of the waves weIe analysed by means of the photo—electric
spectro—analysera Phe examples are shown in Fig.1ll

(PPP wave) and Fig.12 (PSP wave). It was fqund that the
intensity of the PSP waves was always greater than that

of the PPP waves. The main relation of the amplitude was
3,5. The absorption of the surrounding medium was
calculated from the expression (3) where the results of
two receivers are employed. It should be noted that the
data obtained from the experimentations would be much

mo=e precise if the apparatus could be adapted for the
multi-channel system of observations., Then, the hodographs
and graphs of amplitudes could be produced., .

" Card 3/4
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S0V/ 49-58-11-4/18

Ultrasonic Apparatus for Determination of Physico-Mechanical
Properties of Rocks Intersected by a Bore Hole

There are 12 figures, 1 table and 20 references, 15 of
which are Soviet, 4 English, 1 Polish,

ASSOCIATION: Akademiya nauk SSSR,Institut fiziki Zemli
' (Institute of Physics of the Earth, Ac.8c. USSR)

SUBMITTED: November 21, 1957
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| _ D263/D307
Cgmmore 7 Toukermik, V.B. -
'TITLE:M - New data on the sub-ice relief in the central sector i
et Egspgrnhéntarctica from seismogravimetric data
. PERIGDICAL:  Referativiyy zhurnal, Geofizika, mo. 3, 1963, 13,
o — abgtract 2D73 (Inform. byul. dov. antarkt. ekspedit--,
sii, 1962, no. 32, 10-14) e
PEXT: A brief description is given of the method of seismi@-
—tractor intracontinenta Y

and gravimetric studies during the sledge
tic expedition (from Mirnyy to Vostok). &b

traverse of the 5th Antarc

A prelinminary section is given of the ice cover along the route. .
Comparison of this section with profiles obtaincd by Soviet expedi~=
tions allowed the construction of a scheme characterizing the sub-ice*
rolief of the central sector of Lastern Antarctica. Pegults of the
work confirm the presence in E. Antarctica of a zone of sublatitudi-
nal. uyplifte, & zone of sub-ice plains, and a zone of central mountain
structures of sub-meridional gtrike and also the igostatic compensa-

© Card 1/2-

APPR :
OVED FOR RELEASE: 04/03/2001  CIA-RDP86-00513R001757210006-2"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757210006-2

@m}mmr%&&nmw:u,m 5 TSR 3 EERAETAEN A .S T ) SRR

o ' | '§/169/63/000/003/040/042
: ,‘New data ‘on -the suo-:.ce ces - D263/D307

R “tion of the load of the- 1cecap by an cverall. s:mkmg of the contin- . . FHN

- nto :
’ [ Abstracter & note:. Complete translat:.on]
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_TSUKERNIK, V.B., mladshiy nauchnyy sotrudnik; FROLOV, A.I., kand.tekhn.nuax;
STROYEV, P.A., starshiy inzhener

Structure of the Pobeda ice jgland baséd oqgeophyﬂj(.;ﬁm di'z?a) Inform.
biul. Sov,. antark eksp. n0.37:29-33 62,
astronomicheskly

1, Institut fiziki Zemli AN SSSR i Gosudarjtvennyy

institut. (Shackleton ice shelf region—-GeOPhyﬁica""Ub“rvations)
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1. Institut fiziki Zemli AN 88SR 1 Gosudarstvennyy astronomicheskiy
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TITLE: Multichannel Wﬁﬁm\%th intermediate digital magnetic recordings
Class 42, No. 179L82 [announced by All-Union Scientific Research Institute of
. Geophysical Explorstion Methods (Vsesoyuanyy nauchno-igsledovatel!skiy inatitut
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SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 5, 1966, Th

. TOPIC TAGS: seismologic station, computer application

ABSTRACT: - This Author Certificate presents a multichannel seismic station with
jntermediate digital magnetic recording. The station contains seismic detectors,

~ amplifiers, channel comrmtators, level setting devices, an analog to digital code
- fconvert.er,Afand,,a,magnet_icﬂrgggx;cl_qgi  To provide for possible processing of the
jnformation on digital and analog compuﬁé?s“fi‘ﬁi‘git'al“codeAtO*analog~converter, ,,,,,, -
a channel distributor,-and a device for selection and recording of the analog
information are connected in series to the output of the reproduction amplifier of

the magnetic recorder (see Fig. 1)« To broaden the dynamic range of the received —i
Card 1/2 , | | ' UDC: 550,340.8
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126-3-34/34

4UTHOR: Tsukernik, V.M.
TITLE: n the theory of antiferromagnetism. (K teorii anti-

ferromagnetizma).
" (Physi&s of Metals

PERIODICAL: "pizika Metallov i Metallovedeniye
and Metallurgy/, 1957, Tol.4k, No.5, PPe. 566-567;(U.S.S.R.)
accurate solution of the problen of the bdsic state
antiferromagnetic was given by Betae, N, (1) for &
onal antiferromagnetic lattice. For multi-
i cessary to make additional

s on the spin gtructure of the antiferromagnetic

in its basic stste. The existing theory is basgd on the
'in the basic

correct alternation of "right" and "jeft" spins .
state. This assumption does not contradict neutronographic

results obtained on anti mperatures
and gives & for the magnetlic moment®

which is inp satisfact

By means of this model the author of this paper con i
the kinetic PT i

temperatures. For this purpose it is firs® necessary to
know the energy gpectrun and the spin wave functions of the
gysten and this was established by means of the general
method which Wwas ecarlier used for investigating fhe thermal

.

ABSTRACT: An
of an

unidimensi
dimensiong
agsumption
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On the theory of antiferromagnetism. (Cont.) 126-3=34/34

oscillations in crystals, a method which was algo used by

5. V. Tyablikov (2). The author limited himself to exchange
interactions and interactions with the external magnetic
field, the Hamiltonian of which can be expressed by means of
eq.(1), p.566. The probability of transitions for the
respective interactions can be determined by means of the
theory of disturbances and then the relaxation time can be
determined by means of the collision integral. Comparison
of the obtained results indicatesthat Processes of inter-
action of spin waves with lattice oscillations play a
fundemental role in establishing equilibrium in antiferro-

magnetics, whilst for ferromagnetics the collisions of the
8pin waves play the main role, Acknowledgments are
expressed to A, I, Akhiezer and M. I, Kaganov for their
evaluation of the results of the woric,

SUBMITTED: November 1, 1956,

ASSUCIATION: Physico-Technical Institute Ac.8c. Ukraine,
(Fizlki-Tekhnicheskiy Institut AN USSR).

AVATLARLE: Idbrary of Congress
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AUTHORS: Kaganov, M. I. and Tsukernilk, Y,.H. 126-5-3-28/31
i B N L
TITIE: The Thermodynamics of the Ferromagnetic State at Low
Temperatures (X termodinamike ferromagnitnogo gostoyaniya

pri nizkikh temperaturakh)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol 5, Nr 2,
pp 561-3 (USSR)

ABSTRACT: The paper commences with a discussion of the thermal
capacity of a metal at low temperatures, and of the extra
term to be inserted for ferromagnetic metals. The effects
of an exbternal megnretic field on the various components
(spin, electronic) of the thermal capacity is discussed,

in relation to a method of determining the magnetic part
of the thermal capaclity by measuring in strong magnetic
fields, in which the thermodynamic potential has %o be
deduced. The second section of the paper deals with this
deduction for spin waves, following earlier treatments by
Holstein and Herring (Refs.> and 4%. BEq.(2) gives the
spin wave energy. The thermodynamic potential is equated
to the free energy for spin waves, and the rest of the
development 1s straightforward., Two cases (weak and

card 1/2 gtrong magnetic fields respectively) are considered in
turn, each being subdivided (Eqs.7-10). No comnparison
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is made with experiment, as no suitable data are
avallable, Acknowledgments are made to L, D, Landau,

A. I. Akhiyezer and V. G. Bar'yakhtar, The paper
contains 13 equations, 10 of which are numbered,

There are 8 references, 2 of which are Soviet, 5 English,
1 German,

ASSOCIATION: Physico-Technical Institute Ac,Sc, Ukrainian SSR
(Fiziko—tekhnicheskiy institut AN Ukr, SSR)

1. Met&ls--Thermodynamic properties 2, Metals--Temperature factors
3. Metals--Magnetic facpors 4. Nuclear spins
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The Distribution of Current on Parallel Flane Electrodes in a Rectangular Elec-
trolyzer

ing into account of the polarization. There are 5 figures, 1
table, 5 Slavic references.

ASSOCIATIONS Institute for Soviet Trade, Khar'kov
(Institut sovetskoy torgovli, Khar! kov)

SUBMIT!IED: July 12, 1956

AVAILABLE: Library of Congress
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Kaganov, M. L. wkernik, v. U,

Contribution to the Theory of Antiferromagnetism at Low Tem=-
peratures (K teorii antiferromagnetizma pri nizkikh tempera-
turakh)

Zhurnal Eksperimental'noy i Peoreticheskoy Fiziki, 1958,
Vol. 34, Nr 1, PPs 106 - 109 (USSR)

It is demonstrated in the present work that the energy spec-
trum of antiferromagnetios and therefore also all their ther-
modynamic properties ocan be obtained in phenomenclog cal vay
only from the agsumption of two ox more sublattices. On this
occasion the demand of nominal magnetization of every sublat-
tice in the ground state is not necessary. The assumption of
the existence of two or more sublattices can be raduced to the
agsumption that the state of the antiferromagnetios is chgrag-
terized by the assumtion of two or more magnetic moments (r)
at each point. Moreover, for reasons of simplicity, the au{h-
ors consider an antiferromagnetic substance to consist of two

APPROVED FOR RELEASE: 04/03/2001
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Contrihution to the Theory of Antiferromagnetism at Low Temperatures

sublattices with the magnetio moments () and W,(%).

This observational method is obviously Auited for tiniaxial
antiferromagnetics, First the Ham 1tonian of the system is
written down, The magnetic field ghould be copposed of

the outer, constant, homogeneous magnetic field o and of
the magnetic field h of the spin waves. Then the équation
for the motion of the magnetic moments is written down. By
using a system of equations given here, the magnetio branch
of the enagy spectrum of the antiferromagnetic substance
near the ground state can be determined. For this purpose the
mentioned system of equations is linearized, In the case of
an antiferromagnetic the proper magnetic field of the spin
waves never changes the dispersion law. Then, the spin pro-
portion of heat capacity of the antiferromagnetic is determin-
ed according to the usual formulae of statistical physics.

in order to determine the temperature of magnetic suscepti-
bility thefenergy speotrum of the antiferromagnetic in a mag-
netic field in vertical position to the axies of easiest mag-
netizability in m rticular must be known. For this case the
energy spectrum is also ascertained by using the linearized
equations of motion. Of course, the temperature dependences

Card 2/3
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Contribution to the Theory of Antiferromagnetism at Low Tenperaturcs

of heat capacity and magnetic susceptibility found Ie re agree
with the analcgous expressions found earlier by L. Néel (Neyel')
(reference 1). The more complicated magnetic structures, in
particular of such ferrites in#he case of which magnetic mo-
ments of sublattices do not compensate, can be investigated

in an analogous way. There are 8 references, 4 of which are
Slavic.

ASSOCIATIONs Physical Technical Institute AN Ukrainian SSR
(Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR)

SUBMITTED: July 8, 1957

AVATLABLE: Library of Congress
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AUTHORS: Kaganov, 4. I. , Tsukernik, V. M.

TITLE: The Magnetic Susceptibility of an One-Axis Antiferromaznetic
Substance (Magnitnaya vospriimchivost’ odnoosnogo antiferro-
magnetika)

PERIODICAL: Zhurnal Eksperimental'noy i Peoreticheskoy Fiziki, 1958,
Vol. 34, Nr 2, pp. 524 - 525 (USSR)

ABSTRACT: Many authors (reference 1) make use of the conceptions on
the precession of the magnetic moments of sublattices and
the high-froquency susceptibility of an antiferronagnetic
substance. But they do not take into account the relaxation
processes. Here the authors take into account the relaxa-
tion processes in the sense of the equation of Landau and
Lifshits (reference 2) and connect the constants entering
the phenomenological equations for the motion of magnetic
moments with quantities which can be observed experimentally
(static magnetic susceptibility, resonance frequency, width

Card 1/3 of antiferromagnetic resonance ). For reasons of gimplicity
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The Liagnetic Susceptibility of an One-Axis Antiferromagnetic Substance

the authore here investigated an one-axis ferromagnetic sub-
stance. First the equation for the magne tic moment for each
of the two sublattices is given. When an external field is
lacking (which is agsumed as being at right ancles to the
outer axis of the antiferromagnetic substance) the magnetic
noments %f th% s blatt%pes are reversely equal to one an-
étherz h1 a li, P2 = -}. Tho magnotic alternating field

- nte-1'Wt ig Fegarded as small and the equations of
motion mentioned above are linearized. Then the expressions
for the Bohr magnaton and for the magnetic susceptibility
are deduced. This susceptibility Y, (w) docs not contain

any gyrotropys the rotation of the ﬁ%ments of sublattices
takes place in such a way that the total magnetic uoment
has the same direction as the magnetic field. This does,

however, not apply for a strqng magnetic field applied to

the sample, because then M, (H ) § -l (H ) nolds. the width
of line I' is not only determined by the relativistic efiects
put also by the energy of exchange interaction. ihen the
antiferrouagnetic substance ig a metal the exchanje irter-

action leads to an additional widenin; of the line beczusc

e
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' The Magnetic Susceptibility of an One-Axis Antiferromagnetic Substance

of the inhonogeneity of the magnetic moments. There arc
5 references, 1 of which is Slavic.

SUBMITTED: Novenber 26, 1957
AVAILABLE: Library of Congress
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AUTHORS: Kaganov, ¥. I., Tsukernik, Ve M. SOV/56-34-6-30/51 _

TITLE: A Contribution to the Phenomenological Theory of Kinetic
Frocesses in Ferromagnetic Nielectrics (K fenomenologicheskoy
teorii kineticheskikh protsessov v ferromagnitnykh dielektri-
kakh) I. The Relaxation in the Cas of the Spin Waves
(I. Relaksatsiya v gaze spinovykh voln)

PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, 1958,
Vol. 34, Nr 6, pp. 1610-1618 (USSR)

ABSTRACT: This paper investigates the relaxation processes in ferro-
magnetica with an interaction of the spin waves one with en-
other. In contrast to a paper of Akhiyezer (Ref 1), this
jnvestigation is carried out without assuming the nominal
magnetization of the ferromagnetic in the ground state. The
relaxation processes in'a ferromagnetic do not only consist
of the interactions within the gpin system, but the spin
waves also interact with the lattice vibrations. Bus in some
cases the interactions between the spin waves play the prin-
cipal rdle in establishing the equilibrium. For the investi~
gation of the kinetic processes in ferromagnetica it is ne-

Card 1/5 cessary to know the energy gpectrum and also the wave func-
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A Contribution to the Phenomenological Theory of SOV/56-34—6~30/51
Kinetic Processes in Perromagnetic Dielectrics. I. The Relexation in the
Gag of the Spin Waves

tions of the spin waves, The probabilities of the transitions
between the various states of the system may be calculated
by means of these wave functions. The authors calculate:
in a consequent quantum mechanical way the energy levels of
the ferromagnetic which are connected with the moticn of the
magnetic moment. In these calculations the strong exchange
interactions and the small relativistic corrections {aniso-
tropy energy and marmetic intercction) are taken into account.
The calculations are discussed step by step. The gecond part
of this paper deals with the interaction of the spin waves
one with another. The terus of the third and of*the fourth
order with respect to certain operators a and a ‘play the
principal rdle in these interaction procesctes of the spin
waves. First the case of high temperatures is discussed and
then follow the celculations for low temperatures. At last
the relaxation time which corresgonds to *he exchange inter-
action is calculated. For T3> & / 9, (GBC denotes the Debye

(Debaye) temperature) the interactions of the spin waves with
Card 2/3 the phonons play the egsential role. The authors thank A. I.

o
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